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Pregnancy and lactation are considered critical periods in a female’s life. Thus, the maternal diet must provide sufficient energy and nutrients to
meet the mother’s higher than usual requirements as well as the needs of the growing fetus. The maternal diet must enable the mother to provide
stores of nutrients required for adequate fetal development, and good health and quality of life in infancy and later adulthood. Among the food
and beverage groups, milk and dairy products can play a very important role in achieving these targets due to their high nutrient density and
bioavailability, as well as their availability and widespread consumption.

The objective of this study was to evaluate the influence of maternal milk and dairy consumption on pregnancy and lactation outcomes in healthy
women. This report mainly focuses on the effects of the mother’s intake of dairy products on infant birth weight and length, fetal femur length,
head circumference, gestational weight gain, preterm birth, spontaneous abortion, breast milk consumption, and human milk nutritional value. A
systematic review of available studies published up to May 2018 was conducted. A preliminary broad search of the literature yielded 5,695 citations.
Four of the investigators independently selected studies for inclusion according to predefined eligibility criteria. Thirty-seven full-text articles were
evaluated for potential inclusion, and 17 studies were finally included. Six were prospective cohort studies, 3 were intervention studies, 3 were
retrospective cohort studies, 3 were cross-sectional studies, and 2 were case-control studies. Although the number and types of studies prevent
definite conclusions, there appears to be a trend that maternal milk intake during pregnancy is positively associated with infant birth weight and
length. The lack of studies prevents any conclusions being drawn related to preterm deliveries, spontaneous abortion, and lactation. Adv Nutr
2019;10:574-S87.
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Introduction requirements and to support adequate fetal development (2).

Pregnancy and lactation are critical periods in a females life.
Due to higher nutritional requirements during pregnancy
and lactation, pregnant females are vulnerable (1). The
maternal diet during these periods must provide sufficient
energy and nutrients to meet the mother’s higher than usual
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During pregnancy, a woman undergoes rapid and marked
physiological changes, including changes to body compo-
sition throughout gestation (e.g., higher fat storage during
early pregnancy for use in late pregnancy, when demands
are highest). Maternal requirements for energy, protein,
and most micronutrients are highest during pregnancy and
lactation due to fetal and maternal tissue growth, birth, and
rapid growth during infancy (3). Furthermore, regarding
epigenetics, changes occurring during early gestation are
more likely to become ‘fixed” and have longer-term effects
than changes that occur during late gestation (4).

Maternal nutrition is one of the major environmental
factors that influences fetal growth, neonatal birth size (5,
6), and the offspring’s quality of life (7). It is well established
that anthropometric measurements at birth are impor-
tant predictors of neonatal morbidity and mortality (6).
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Moreover, highlighting the importance of an adequate quan-
tity and quality of food and beverage groups, studies have
shown that fetal thinness and a small head circumference
at birth are associated with higher morbidity and mortality
from CVD during adult life (8-10) and that a small head
circumference at birth predicts lower adulthood quality of
life above the age of 50 y (11). Thus, the evaluation and
monitoring of dietary intake should be an important part of
pregnancy and birth studies, and should also be monitored
during lactation.

Among the food and beverage groups, milk and dairy
products are most effective for promoting fetal growth and
neonatal birth size because they contain various nutrients
such as protein, calcium, phosphorus, potassium, iodine,
vitamin Bi,, and riboflavin, among others (12). This food
group consistently exhibits a high nutrient density, which is
important during physiological states such as pregnancy and
lactation. The adequate fulfillment of nutrient requirements
is considered important not only during these periods but
also in later life. According to the developmental origin
of health and disease theory, early nutrition-related factors
can be involved in the long-term development of weight
changes including obesity, CVDs, diabetes, cancer, and other
noncommunicable diseases. Interestingly, maternal weight
status during pregnancy has also been linked to adverse
birth outcomes, such as low fetal growth, birth defects,
and preterm delivery (13, 14). A healthy and varied diet
during lactation promotes balanced maternal nutrition and
optimal concentrations of some nutrients of human milk
(15). The concentrations of many vitamins, iodine, and
fatty acids in human milk depend on, or are influenced
by, maternal diet (16). In principle, any type of food
may be included in the diet of a pregnant woman except
in cases of food allergies, gestational mellitus diabetes,
preeclampsia, or other conditions/disorders (17). In the
Western world, cow milk and associated dairy products are
widely consumed by children and adults. Milk is especially
recommended for inclusion in the diet of young children
because of its nutritive value. Milk and dairy products have
high concentrations of nutrients including protein, calcium,
phosphorus, potassium, iodine, vitamin Bj,, and riboflavin
(18). In addition, and equally important, milk seems to be an
optimal vehicle for enrichment and fortification with some
key nutrients for the mother and child, such as calcium,
vitamin D, and omega-3 fatty acids, due to its physico-
chemical properties, easy accessibility, and widespread
consumption.

The aim of this systematic literature review was to evaluate
the influence of milk and dairy product consumption on
pregnancy and lactation outcomes.

Methods

The research question in this systematic review was ‘Does
milk/dairy product consumption impact pregnancy and
lactation outcomes?’

Literature search

All available studies up to 15 May 2018 were identified in
the PubMed/Medline and Scopus databases. The terms used
and the search strategies were: ‘Gestation’ [MeSH (Medical
Subject Heading)] OR ‘Pregnancy’ [MeSH] OR ‘Pregnant
women’ [MeSH] AND ‘Milk’ [MeSH] OR ‘Dairy products’
[MeSH] OR ‘Cheese’ [MeSH] OR ‘Yoghurt' [MeSH] OR
‘Kefir' [MeSH] OR ‘Koumiss’ [MeSH] AND ‘Fetal growth’
[MeSH] OR ‘Fetal development’ [MeSH] OR ‘Body weight’
[MeSH] OR ‘Birth weight’ [MeSH] OR ‘Preterm births’
[MeSH] OR ‘Premature birth’ [MeSH] OR ‘Spontaneous
abortion’ [MeSH] OR ‘Miscarriage’ [MeSH] OR ‘Congen-
ital malformations’ [MeSH] OR ‘Congenital abnormalities’
[MeSH] OR ‘Gestational age’ [MeSH] OR ‘Small for gesta-
tional age’ [MeSH] OR ‘Extremely low birth weight infant’
[MeSH] OR ‘Very low birth weight infant’ [MeSH] OR
‘Low birth weight infant’ [MeSH] OR ‘Intrauterine growth
retardation’ [MeSH] OR ‘Head circumference’ [MeSH]. For
lactation, we searched for ‘Lactation’ [MeSH] OR ‘Breast-
feeding’ [MeSH] AND ‘Milk’ [MeSH] OR ‘Dairy products’
[MeSH] OR ‘Cheese’ [MeSH] OR ‘Yoghurt' [MeSH] OR
‘Kefir [MeSH] OR ‘Koumiss’ [MeSH] AND ‘Infant growth”
[MeSH] OR ‘Infant weight' [MeSH] OR ‘Infant length’
[MeSH] OR ‘Infant head circumference’ [MeSH] OR ‘Infant
body composition’ [MeSH] OR ‘Infant BMI" [MeSH] OR
‘Milk ejection’ [MeSH] OR ‘Milk, human’ [MeSH] OR ‘Breast
milk’ [MeSH] OR ‘Nutritional value’ [MeSH] OR ‘Nutritive
value’ [MeSH] AND ‘Breast milk’ [MeSH].

For inclusion, an article had to be published in English or
Spanish, but there was no restriction on publication type or
sample size.

This review was registered through the International
Prospective Register of Systematic Reviews (PROSPERO)
(Identification number: CRD42018100907).

Inclusion and exclusion criteria
Studies were included if they met the following criteria;
otherwise they were excluded:

(1) Participants were healthy pregnant or lactating women

without diagnosis of a pathological condition.

Participants were aged >18 y old.

Participants were classified as normal weight or normal

BMI.

The study was focused exclusively on the effects of

milk/dairy intake on pregnancy or lactation outcomes

and did not address other potentially confounding dietary

factors (e.g., intake of legumes, fish, vegetables, or dietary

supplements).

All categories of epidemiological studies were included.

Fortified dairy products were not considered in the

present review.

(7) The dietary assessment preferably included a validated
methodology, regardless of the tool.

(2)
(3)

(4)

(5)
(6)

The titles and abstracts retrieved (from 5,695 studies in
total) were screened for potentially relevant articles. The
full texts of potentially relevant articles were reviewed for
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screened for retrieval (n = 5695)

Potentially relevant reports identified and

Additional potentially relevant
reports identified (n = 4)

-

A 4

Reports rejected (n = 5662): duplicate
reports or reports with titles not addressing
the effects of milk/dairy on pregnancy or
lactation outcomes

A 4

Reports retrieved for more detailed
evaluation (n =37)

A 4

Reports rejected (n = 20): failed
to meet inclusion criteria

A 4

effects of milk/dairy on pregnancy or
lactation outcomes (n = 17)

Reports accepted: studies describing the

FIGURE 1 Flow diagram of the screening process.

adherence to the inclusion criteria (n = 37). Our purpose
at this phase of screening was to identify articles that
described the effects of milk/dairy products on pregnancy
and lactation outcomes. Therefore, the full text of any
article for which it was not possible to determine relevance
from the title and/or abstract was also retrieved for further
review. At this point, studies with titles and/or abstracts that
clearly did not meet the criteria for inclusion were rejected
(n = 20). Four of the investigators (MA, NU, AG-G, and
TP) independently decided which studies met the inclusion
criteria. Any differences were resolved by consensus or by
consulting a fifth reviewer (GV) when consensus could not be
reached. A flow diagram of the screening process is depicted
in Figure 1. The final number of studies included for the
present systematic review was 17.

Outcomes

We focused on the effects of milk/dairy products on gestation
and lactation outcomes including fetal growth, birth weight
and length, head circumference, body weight gain, premature
birth, miscarriage, congenital malformations, gestational age,
infant growth, infant weight, infant length, infant head
circumference, infant body composition, infant BMI, milk
ejection, and human milk nutritional value.

Data extraction and quality assessment (risk of bias)
The data collected from each article included: the authors
and year of publication, study design, number of participants,
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participant age, exposure, method used to record dairy
intake, duration of the study, and outcomes of interest
(Table 1). Information on the methodological quality of
the studies was also abstracted. The risk of bias of all the
included studies was assessed by two authors using ‘NHI
Study Quality Assessment Tools’ (19), with the appropriate
tool selected according to the design of each study. The tools
consist of 12 to 14 questions aimed to assess bias based
on the research question, study population, recruitment
and eligibility criteria, sample size justification, bias in the
exposure of interest and outcome assessment, blinding of the
process, randomization, participant dropout, and statistical
analyses. Studies were rated ‘good’ (A) if the final value was
>10, ‘fair’ (B) if the final value was between 5 and 9, and
‘poor’ (C) if the value was <4. We resolved any differences
of opinion by consensus.

Data analysis/statistics

Due to the heterogeneity among studies, few studies met the
inclusion criteria; therefore, it was not possible to perform a
meta-analysis. The overall effects of milk and dairy products
on pregnancy and lactation within each study are described
below. The point estimates and statistical tests described in
the original studies are also summarized.

Results
The effects and associations of maternal milk and dairy
product consumption on normal pregnancy and lactation
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are summarized for the 17 studies that were included in the
review (20-36). Six of these studies were prospective cohort
studies, 3 were intervention studies, 3 were retrospective co-
hort studies, 3 were cross-sectional studies, and 2 were case-
control studies. Most studies reported variables considered to
be potential confounders, such as socio-demographic factors
and lifestyle characteristics of the subjects. The 17 studies
involved >237,555 women, of which 53.3% were from India,
21.5% were from Denmark, 14.5% were from the USA, 5.9%
from Sweden, 1.5% from China, 1.4% from The Netherlands,
1.1% from Italy, 0.4% from Spain, and the remainder were
from Iran, Malawi, Portugal, and Russia. The intake of
milk and dairy products was evaluated through dietary
information with appropriate and validated questionnaires in
most cases.

According to the quality scale used, 9 trials were classified
as good (A), 7 trials were classified as fair (B), and 1 trial
was classified as poor (C). The main bias identified pertained
to missing information regarding the participation rate of
eligible persons and the blinding of the assessors to the
exposure status of the participants. The characteristics of the
studies that were analyzed are described in Table 1.

Effects of maternal milk and dairy product consumption
on pregnancy outcomes

We retrieved 15 articles that evaluated the effects and asso-
ciations of maternal milk and dairy product consumption
during normal pregnancy. Twelve studies used birth weight
to evaluate normal fetal growth; 7 used birth length, 5 used
head circumference, and 3 used femur length as additional
indicators of normal fetal growth.

Infant birth weight, small for gestational age (SGA), and
intrauterine growth retardation (IUGR).

Six prospective cohort studies showed positive correlations of
maternal milk consumption during pregnancy on adequate
infant birth weight.

A prospective cohort study in Spain (32) was carried out to
analyze the associated risk of having an SGA infant according
to the mother’s dairy intake. The results showed that an
increased intake of dairy products by 100 g/d during the first
half of pregnancy was associated with a decreased risk of
having an SGA infant by 11% (OR =0.89; 95% CI: 0.83-0.96).
The authors also found that an inadequate intake of dairy
products was associated with a higher risk of SGA.

In a cohort of Danish pregnant women (28), maternal
milk consumption of >150 mL/d versus <150 mL/d was
associated with a 0.32 increase in z-score for birth weight
(95% CI: 0.06-0.58). Based on their follow-up results, the
authors suggested that a maternal milk consumption of
>150 mL/d may have a growth-promoting effect that may
persist into early adulthood. Also in Denmark, a prospective
study in The Danish National Birth Cohort (24) showed
that milk intake in pregnancy was associated with higher
birth weight for gestational age and lower risk of SGA
(49%, 95% CI: 35%, 61%). Mean birth weight was ~100 g
higher among the group that consumed 4-5 glasses of milk/d
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(1 glass = 200 mL) compared with those who consumed no
milk.

A prospective cohort study of pregnant women in The
Netherlands (26) found that a high maternal milk consump-
tion during pregnancy (>3 glasses/d compared with <3
glasses/d, 1 glass = 150 mL) was associated with greater
fetal weight gain, particularly in the third trimester of
pregnancy, resulting in a higher birth weight. The birth
weight difference between the highest and lowest categories
of milk consumption was 88 g (95% CI: 39-135). According
to the authors, the reported effect was associated with a
higher intake of protein, but not fats or carbohydrates, from
milk.

In Portugal (33), it was reported that yoghurt intake
(128.6 = 99.2 g/d) in the first trimester was positively
associated with placental weight (P = 0.012). In the second
trimester, there was a trend of a positive association between
yoghurt intake and higher birth weight (P = 0.06).

Birth weight was also positively associated with the intake
of milk products in the first trimester (median consumption
310 g/d) (5 =286.8,95% CI: 29.1-144.6; P < 0.001) in another
prospective observational cohort study of pregnant women
in India (35).

Two observational cross-sectional studies obtained simi-
lar results, linking maternal dairy intake during pregnancy
to birth weight. Malhotra et al. (29) and Hjertholm et al. (36)
studied Indian and Malawian pregnant women, respectively,
and reported that mothers that consumed milk and curd
daily had higher odds (OR = 1.17; 95% CI: 1.06-1.29) of
not having a low birth-weight infant (29) and that each
additional day of milk consumption was associated with a
75.3 g increase in birth weight (P = 0.02) (36).

A large retrospective cohort study (25) reported a sig-
nificant positive association between maternal milk intake
and infant birth weight. It was the Nurses’ Mother’s Cohort
study, involving 34,063 nurses and their mothers. Maternal
consumption of 2-3 and 4+ glasses of milk (volume not
reported) per d by the mother during pregnancy was
associated with a 16 g (P = 0.007) and a 19 g (P = 0.13)
increase, respectively, in birth weight, when compared with
consumption of <4 glasses per wk (P for trend = 0.01). In
this study, IUGR was not significantly related to maternal
consumption of milk.

Another retrospective cohort study (23) aimed to investi-
gate the relation between milk intake, low birth weight, and
IUGR. Adjusting for confounders, low milk intake during
pregnancy was associated with an increased risk of [UGR
(P = 0.019). Furthermore, they found that the difference
in birth weight between women consuming >10 dL/d of
milk and women abstaining from milk during pregnancy was
134 g.

The only intervention study evaluating the possible effects
of milk and dairy product consumption on pregnancy (30)
was carried out in China. Pregnant mothers received a
243 mL supplement of milk, and this intervention resulted
in an increase in the birth weight of newborns by 1.9%
(P < 0.05). In addition, the percentage of low birth-weight



infants (<2,500 g) without maternal milk supplementation
was 1.8%, which was significantly higher (P < 0.05) than
the percentage of low birth-weight infants born to mothers
with milk supplementation (0.8%). The authors stated that
the frequency of low birth weight was significantly decreased
by maternal supplementation with milk.

Infant birth length, fetal femur length, and head circum-
ference.

Nine studies reported results regarding maternal dairy or
milk consumption in relation to birth length and/or fetal
femur length and head circumference. Six studies reported
superior fetal growth in terms of fetal length or femur
length and head circumference associated with maternal
dairy intake during pregnancy. One cross-sectional study
(27) reported that pregnant women with an intake of 155.7-
465.2 mL milk per d showed increased fetal growth, specifi-
cally with regards to femur length, head circumference, and
biparietal diameter. Additionally, in the above-mentioned
prospective cohort of Danish pregnant women (28), maternal
milk consumption of >150 mL/d compared with <150 mL/d
was associated with a 0.34 increase in z-score for birth length
(95% CI: 0.04-0.64). The other study carried out in Denmark
(24) showed the odds of having a large for gestational
age (LGA) infant increased with exposure, and reported
that women who consumed >6 glasses of milk/d had a
59% (95% CI: 16%, 116%) higher odds of having an LGA
infant. Head circumference also showed increases across the
whole range of milk intake (P < 0.001). In the intervention
study with pregnant women carried out in China, maternal
supplementation with 243 mL milk resulted in an increased
average height of newborns (P < 0.05) (30). In a retrospective
cohort study in African-American pregnant adolescents (22),
fetal femur length was significantly lower (P < 0.001) in the
lowest dairy intake group (<2 servings/d) compared with
the highest dairy intake group (>3 servings/d), and a dose-
response relation was suggested in the intermediate dairy
intake group (2-3 servings/d, P = 0.089).

A prospective cohort in Portugal (33) showed that total
dairy intake (350.1 £ 149.5 g/d) in the first trimester was
positively associated with head circumference (P = 0.014).
The remaining 3 studies did not find a clear association
between maternal milk or dairy consumption and birth
length, femur length, or head circumference (26, 35, 36).

Gestational weight gain.

Two prospective cohort studies evaluated gestational weight
gain in response to maternal milk and dairy product intake.
For pregnant women in India, milk product intake in
the third trimester was positively associated (P < 0.001)
with gestational weight gain between the second and third
trimester (35). In a study of pregnant Portuguese women
(33), a reduction in total dairy intake between the first
(350.1 = 149.5 g/d) and second trimester (340.6 4= 228.9 g/d)
was negatively associated with maternal weight gain during
pregnancy (5 = —0.007, P = 0.020).

Preterm birth and spontaneous abortion.

Two studies examined the relation between milk consump-
tion and the risk of spontaneous abortion, both being
case-control studies and both reporting potential positive
preventive effects of the consumption of milk to avoid
spontaneous abortion (21, 34).

Di Cintio et al. (21) explored the association between
dietary habits and the risk of miscarriage, at 12 wk of
pregnancy, using data from a case-control study conducted
in Milan (northern Italy). The results showed a preventive
association between milk and cheese intake and risk of
abortion with ORs of 0.5 for cheese and 0.8 for milk,
comparing the highest with the lowest volume of intake.
Similar results were found in Iran where, as a part of a
broader case-control study aimed at exploring the impact
of diet on the risk of spontaneous abortion, the authors
reported significantly lower consumption of dairy products
(P < 0.001) in women who experienced a spontaneous
abortion before 14 wk of pregnancy than in matched controls
(34).

Preterm birth was considered as an outcome in 2 of
the prospective cohorts analyzed. In the Swedish (23) and
Dutch cohort (26), no impact of maternal dairy intake on
the risk of neonatal complications, such as preterm birth, was
observed. Finally, no study was found that evaluated the effect
of maternal dairy product intake during pregnancy on the
risk of congenital malformations.

Effect of milk and dairy product consumption on
lactation outcomes

Considering that adequate infant growth is one of the
primary outcome indicators of lactation, we specifically
addressed the question of maternal consumption of dairy
products during breastfeeding and its possible relation to
differential infant growth. However, even though we identi-
fied an important number of potentially relevant articles to
address the question (n = 2,687), only 2 were finally included
in this review, since most of them did not adhere to the
inclusion criteria. All studies evaluating infant growth were
focused on human milk or formula milk intake by the infant,
but maternal dairy intake impact was not evaluated.

Park et al. (20), in a crossover dietary intervention
study with 16 breastfeeding women, reported that women
who consumed a low-fat dairy diet produced lower fat
human milk, compared with the milk they produced when
they consumed more fat from dairy products. Specifically,
milk lipid concentration was greater during the high-fat
versus low-fat dairy period (46.6 £ 5.0 compared with
38.3 £ 1.6 mg/g milk, respectively; P < 0.05). In this sense,
1 study had a randomized, crossover design involving a
dietary intervention trial with 15 lactating women with
diets enriched in full-fat or nonfat dairy products for
14 d. It was observed that an elevated maternal lipid intake
from full-fat dairy products was associated with increased
lipids and an altered fatty acid profile in the milk produced
by the mother, but these changes were not associated
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with significant changes in gene expression in the human
mammary epithelial cells of the mother (31).

Discussion
In this systematic review of studies published up to May
2018, we first focused on infant birth weight, SGA, and
IUGR. Low birth weight not only affects infant mortality and
morbidity but also increases risk factors for several chronic
diseases (37). Eleven studies showed positive associations
of milk or dairy product consumption on birth weight or
a reduced risk of having an SGA infant. Only one of these
studies reported no significant association between dairy
product intake during the first and second trimesters of
pregnancy and birth weight, although a trend of a positive
association between yoghurt intake and birth weight was
observed. Of the 11 studies, 5 were prospective cohort
studies, 3 were retrospective cohort studies, 2 were cross-
sectional studies, and 1 was an intervention study. A higher
milk or dairy product intake was associated with an increase
in birth weight of ~100 g (26, 35, 36) or 1.9% (30) or
with a 0.32 increase in z-score (28). An increased intake of
dairy products by 100 g/d during the first half of pregnancy
decreased the risk of having an SGA infant by 11% (32), and
women consuming >6 glasses/d (>1,200 mL) had a 49%
(95% CI: 35%, 61%) lower adjusted odds of having an SGA
infant (24). Furthermore, mothers that consumed milk and
curd daily had higher odds (OR = 1.17; 95% CI: 1.06-1.29)
of not having a low birth-weight infant (29). Ludvigsson et
al. (23) reported that low milk intake during pregnancy was
associated with an increased risk of IUGR. The large cohort
study of the Nurses’ Mother’s Cohort reported that higher
maternal milk consumption was associated with increased
birth weight, but it is interesting to note that due to the
retrospective design and long recall period of exposures, the
participants had to answer questions on their own dietary
habits from decades earlier, related to early life exposures
of their daughters, with the memory limitations that this
involves. The authors themselves state that the magnitude
of the birth weight increase was modest (=6 g per each
daily additional glass of milk). These results are consistent
with those previously reported by Brantsaeter et al. (38) in
a systematic review of studies published between 2000 and
2011 that included only Western populations. The present
review included studies reporting positive associations in
African and Asian populations; thus, there is evidence of a
positive association between birth weight and milk and dairy
product intake in both developed and developing countries.
There was large heterogeneity among the included studies,
e.g., with regard to the assessment of maternal milk and
dairy intake. Several studies (n = 9) used a validated FFQ,
whereas the remaining administered surveys on diet and
food consumption frequency (29) or used periodical records
(30). According to Clark et al. (39), the healthcare infras-
tructure and therefore the nutritional assessment resources
can be limited in developing countries. Furthermore, all of
the studies included potential confounding factors in their
analyses. Characteristics of the mother were included in a
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comprehensive manner in 8 studies, and BMI and gestational
weight gain, which are both related to maternal dietary
behavior and infant growth measures, were considered in
6 articles. Birth weight is highly correlated with gestational
weight gain [revised by Brantsaeter et al. (38)], thus, we rec-
ommend that this parameter is measured in future research,
to allow the associations between milk consumption, fetal
growth, and infant birth weight to be properly assessed.

Nine studies reported the results of maternal dairy or milk
consumption in relation to birth length, fetal femur length,
or head circumference, of which 6 reported a significant
association. The intervention study in the ‘Project of a glass of
milk’ in China, suggests that drinking milk during pregnancy
may enhance birth outcomes in terms of birth height (30).
The prospective cohort in Denmark (28) also showed an
increased birth length of infants whose mothers consumed at
least 150 mL milk/d. The other study carried out in Denmark
(24) reported women who consumed >6 glasses of milk/d
(>1,200 mL) had a 59% (95% CI: 16%, 116%) higher odds
of having an LGA infant. A positive association between
maternal milk consumption and head circumference was
suggested in 1 prospective cohort study and 1 cross-sectional
study (24, 27, 33). Femur length was positively related to
maternal milk consumption in the prospective cohort study
in India and retrospective cohort study in the USA (27).

It is important to note that these studies involved the
maternal intake of at least 150 mL milk/d and that the
increases in infant length with milk intake involved milk
consumption at different stages during pregnancy, i.e., at
its confirmation (30), throughout pregnancy, and up to
the last weeks (27, 28, 30, 33), regardless of the time
covered by the method used to record dietary intake. For
the dietary assessment, 5 of the studies used FFQ (27, 28);
the intervention study used periodical records (30), and
the Portuguese study included 3-d food diaries for each
trimester of pregnancy (33). Although they contribute to
study heterogeneity, these types of surveys are widely used
in nutritional epidemiology to determine food, energy, and
nutrient intake in cross-sectional and cohort studies, as well
as individual assessments and evaluations of total diet (40).
No randomized controlled trials involving healthy pregnant
women were identified among the studies considered in this
systematic review. Regarding pregnancy, only 1 intervention
trial was retrieved (30). A parallel group design was planned
for that study, and pregnant mothers were assigned to
4 different groups according firstly to their ethnic groups
and secondly to their assigned supplement regimen, but the
authors did not report whether random classification was
used. Moreover, the authors did not specify in this study if
the mothers included milk or dairy products, or not, in their
habitual diets, and if they did, what was the amount. This
study evaluates the effect of including a glass of milk a day,
together with a folic acid supplement, or not, depending on
the experimental group. To the best of our knowledge, no
randomized controlled studies have evaluated the relation
between maternal intake of milk or dairy products and infant
birth length, at least in the last 40 years.



Two prospective studies (26, 35) and 1 cross-sectional
study (36) reported no association of milk intake with infant
birth length, femur length, or head circumference. In a
recent narrative review on maternal dietary patterns and the
risk of low birth-weight offspring, the data were similarly
inconclusive regarding maternal consumption of milk and
yoghurt and fetal length (39). In the above-mentioned
systematic review (38), the authors found 3 studies reported
no association between dairy product intake and fetal length
or infant birth length, and 2 studies reported positive
associations in healthy subjects of Western populations.
In that review, the authors reported large heterogeneity
among the studies with regard to the dietary method, time
covered by the dietary method, and the range of exposure.
However, they reported that a beneficial increase in fetal
growth was most pronounced for those women at the lower
end of the consumption rate spectrum that increased milk
intake. Similarly, in the present review, we can conclude that
although the evidence is limited, it suggests that moderate
maternal milk consumption during pregnancy, compared
with no or very low intake, is positively associated with birth
length.

Regarding other gestational outcomes, very few studies
evaluated the possible impact of milk and dairy product
consumption on gestation or neonatal complications, such
as spontaneous abortion, preterm birth, or congenital mal-
formations.

We found no study addressing the relation between milk
consumption itself and the risk of spontaneous abortion.
However, we included the results from 2 studies (21, 34),
exploring the relation between the nutritional content of
the whole diet and the risk of spontaneous abortion, that
assessed the independent impacts of different food groups,
including milk and cheese. Both studies found a positive
impact of milk consumption and dairy products to prevent
abortion. Nevertheless, the observed association should be
carefully interpreted as the retrospective nature of case-
control studies make them particularly susceptible to bias;
disease and exposure have already occurred at the outset of
a case-control study, and there may be differential reporting
of exposure information between cases and controls based
on their disease status. Furthermore, there is no way to
discriminate if final conclusions refer to the additive effects
of the whole diet rather than the individual effects of
the different food groups, as Ahmadi and colleagues point
out in their article. As an additional limitation, studies
included only women with spontaneous abortion requiring
hospital admission, with the consequent exclusion of women
with subclinical abortions or very early pregnancy losses
(34).

Regarding the possible impact of milk consumption
on preterm birth, most of the evaluated studies did not
distinguish between the intake of milk and dairy products
from other components of the diet and were therefore
excluded from the present review (41). Only 2 studies clearly
reported the exposure of interest; 1 was the Generation R
Study, a population-based prospective cohort study following

subjects from fetal life until young adulthood in the city
of Rotterdam, The Netherlands (26), which did not find
any statistical relation between milk intake and percent of
preterm births. The other was a retrospective cohort in
Sweden (23) that also showed no association between milk
intake and preterm birth. Furthermore, no studies were
found that specifically evaluated the effect of milk and dairy
product intake during pregnancy on the risk of congenital
malformations.

Only 2 crossover dietary intervention trials assessed
the effects of the consumption of dairy products on the
nutritional value of human milk. Specifically, one study
revealed that a change in maternal lipid consumption rapidly
alters the milk lipid content and fatty acid profile (31). In
this regard, two articles not included in this review for not
adhering to the inclusion criteria, reported that women who
consumed low-fat dairy diets had a lower fat content in their
human milk than women who consumed more fat from dairy
products (20, 42). It is well known (43) that human milk must
provide most of its total energy content to the breastfeeding
child as fatty acids. Long chain polyunsaturated fatty acids
are essential and play vital roles in the health of infants by
performing structural and physiological functions (44). To
our knowledge, no other studies have described the relation
between the maternal intake of dairy products and human
milk nutritional value or milk production (volume).

Considering all the above-mentioned issues, it could be
suggested that the most obvious effects found from milk and
dairy product intake, mainly during pregnancy, seem to be
in accordance with the common recommendations of 2-3
servings/d (45, 46), especially compared with no or very low
milk intake.

Conclusions

To summarize, although the number and types of studies pro-
vide insufficient evidence to offer definite conclusions, there
appears to be an important trend of positive associations
between moderate maternal milk intake during pregnancy
and both infant birth weight and length. Randomized con-
trolled trials are needed that examine the relations between
maternal dairy product intake and the main pregnancy and
lactation outcomes to provide women with specific dietary
advice during these critical physiological periods regarding
both themselves and their offspring.
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